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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 


NAME  OF  DAM:  Lower  Kittanning  Dam  (Impounding  Reservoir) 

STATE  LOCATED:  Pennsylvania 
COUNTY:  Blair 

STREAM:  Burgoon  Run,  secondary  tributary  of  Beaverdam  Branch  of  the 
Juniata  River 

DATE  OF  INSPECTION:  August  8 and  16,  1978 

ASSESSMENT:  Based  on  the  evaluation  of  the  conditions  as  they  existed 
on  the  dates  of  inspection  and  as  revealed  by  visual  observations,  the 
condition  of  the  Lower  Kittanning  Dam  is  assessed  to  be  poor  and 
requires  further  investigation. 

A depression  observed  on  the  upstream  face  of  the  dam  about  300  feet 
from  the  spillway  is  considered  to  represent  a potentially  hazardous 
condition  which  may  threaten  the  integrity  of  the  dam.  However,  the 
condition  is  not  considered  to  be  an  imminent  hazard  because  the 
lake  level  on  the  date  of  inspection  was  below  the  observed  depression. 

It  is  recommended  that  the  lake  level  be  maintained  at  a level  not 
higher  than  15  feet  below  the  crest  of  the  dam  until  the  condition 
is  investigated  and  evaluated  by  a professional  engineer  and  any 
necessary  measures  are  implemented. 

The  outlet  pipe  through  the  embankment  is  controlled  by  downstream 
valves.  Therefore,  the  pipe  is  always  under  pressure.  It  is 
recommended  that  the  owner  evaluate  the  structural  integrity  of  the 
pipe  through  the  embankment  and  develop  means  for  upstream  flow 
control  on  the  pipe. 

The  reservoir  is  essentially  an  off stream  reservoir.  Normal  flow  from 
the  watershed  is  diverted  around  the  reservoir,  and  the  reservoir 
receives  controlled  inflow.  However,  when  the  capacity  of  the 
diversion  channel  is  exceeded,  flow  into  the  reservoir  is  uncontrolled. 
It  is  estimated  that  at  28  percent  probable  maximum  flood  (PMF),  inflow 
into  the  reservoir  would  equal  the  discharge  capacity  of  the  spillway 
discharge  channel  of  the  dam. 

The  spillway  capacity  is  classified  to  be  "seriously  inadequate" 

(28  percent  PMF),  because  it  is  estimated  that  overtopping  would 
result  in  failure  of  the  dam  and  damage  potential  would  be  signifi- 
cantly higher  from  that  which  would  exist  prior  to  overtopping. 

However,  since  the  spillway  capacity  was  determined  based  on  the 
Corps  of  Engineers’  approximate  analysis  procedure,  it  is  recommended 
that  the  owner  reevaluate  the  spillway  capacity  using  more  accurate 
analysis  techniques. 
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It  is  further  recommended  that  the  owner  provide  around-the-clock 
surveillance  during  unusually  heavy  runoff  to  detect  possible 
problems  and  develop  a formal  warning  system  to  alert  the  downstream 
residents  in  the  event  of  an  emergency. 
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PHASE  I REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 
LOWER  KITTANNING  DAM 
NDI  I.D.  NO.  529 
DER  I.D.  NO.  7-14 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 

a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if 
the  dam  constitutes  a hazard  to  human  life  or  property. 

1.2  Description  of  Project 


a.  Dam  and  Appurtenances,  yj  The  dam  consists  of  an  earth  embank- 
ment 1000  feet  long  and  with  a maximum  height  of  60  feet  from  the 
downstream  toe.  The  dam  forms  an  essentially  off stream  reservoir.  A 
20-foot-wide  trapezoidal  channel  located  along  the  north  shoreline 
and  abutment  of  the  reservoir  diverts  the  normal  flow  of  Burgoon  Run 
past  the  reservoir.  The  reservoir  receives  normal  flow  from  the  dis- 
charge of  the  primary  spillway  of  Upper  Kittanning  Reservoir  upstream, 
which  in  turn  receives  controlled  inflow  from  the  diversion  channel. 
The  Lower  Kit tanning  Dam  reservoir  can  also  be  fed  through  intake 
structures  along  the  diversion  channel.  — 

The  reservoir  has  a primary  and  emergency  spillway  which  discharges 
into  a common  discharge  channel  located  on  the  left  abutment.  This 
channel  also  constitues  an  overflow  section  for  the  diversion  channel, 
which  is  diverted  into  a nine-foot-diameter  tunnel  at  the  left 
abutment  of  the  dam. 

Both  of  the  spillways  of  the  dam  are  located  on  the  dike  along  the 
left  shoreline  of  the  reservoir  between  the  diversion  channel  and  the 
reservoir.  A 25-foot-wide  ogee  weir  at  a level  five  feet  below  the 
crest  of  the  dam  constitutes  the  primary  spillway  for  the  dam.  A 
100-foot-wide  broad-crested  overflow  section  at  a level  four  feet 
below  the  crest  of  the  dam  forms  the  emergency  spillway  for  the 
reservoir. 
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As  they  presently  exist,  the  outlet  works  for  the  dam  consist  of  a 

36- inch  cast-iron  combined  blow-off  and  supply  line  located  through  ! 

the  embankment  near  the  left  abutment.  Flow  from  this  pipe  is  con- 
trolled by  two  valves  located  at  a valve  chamber  at  the  downstream 
toe  of  the  dam.  The  valves  at  an  intake  tower  near  the  left  abutment 
have  been  dismantled  and  the  tower  is  no  longer  in  use.  The  36- inch 
pipe  constitutes  the  emergency  drawdown  facility  for  the  reservoir. 

b.  Location. -^Lower  Kittanning  Dam,  which  is  also  known  as 

Impounding  Reservoir,  is  located  in  Burgoon  Run  Valley,  about  3500  feet 
downstream  from  the  tunnels  under  the  Penn-Central  Railroad  Horseshoe 
Curve,  in  Logan  Township,  Blair  County,  Pennsylvania.  The  dam  is  the 
middle  reservoir  in  a series  of  three  reservoirs  in  Burgoon  Valley  and 
is  located  about  three  miles  upstream  from  the  city  line  of  Altoona  / . 

(Plate  1). 

The  normal  runoff  from  the  Burgoon  Run  watershed  is  diverted  by  a 
channel  and  bypasses  the  reservoir  (Plate  2) . The  inflow  into  the 
reservoir  would  be  discharged  through  the  primary  and  emergency  spill- 
ways and  flow  into  the  Lake  Altoona  Dam  reservoir,  which  is  located 
about  3000  feet  downstream. 

I°;'lt  is  estimated  that  a failure  of  this  dam  or  the  upstream  reservoir 
during  a flood  would  result  in  failure  of  the  downstream  reservoir 
and  combined  discharge  would  cause  large  loss  of  life  and  property 
damage  in  Altoona  and  further  downstream,  iv 

A 

c.  Size  Classification.  Intermediate  (based  on  60-foot  height). 

d.  Hazard  Classification.  High. 

e.  Ownership.  City  of  Altoona  (address:  Mr.  William  L.  Cochran, 

Director,  Water,  Parks  and  Public  Property,  City  of  Altoona,  Altoona, 

Pennsylvania  16601) . 

f.  Purpose  of  Dam.  Water  supply. 

g.  Design  and  Construction  History.  Very  limited  information  is 
available  on  the  design  and  construction  of  the  dam.  Available  infor- 
mation suggests  that  it  was  designed  in  the  early  1890s  (one  design 
drawing  is  dated  1892  (Plate  3)  by  Mr.  C.  W.  Knight  of  Rome,  New  York. 

The  dam  was  completed  in  1898. 

h.  Normal  Operating  Procedures.  The  reservoir  would  be  normally 
maintained  at  the  level  of  the  primary  spillway,  leaving  five  feet  of 
freeboard  to  the  top  of  the  dam.  Inflow  occurring  when  the  reservoir 
is  at  or  above  the  primary  spillway  crest  level  would  be  discharged 
through  the  primary  spillway. 
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1.3  Pertinent  Data 


a.  Drainage  Area  (square  miles)  - 0.4  (direct);  9.8  (diversion 
channel);  10.1  (total  watershed  area). 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  known  flood  at  dam  site  - Unknown 
Warm  water  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  low  pool  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  outlet  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  maximum  pool  elevation  - N/A 
Ungated  spillway  capacity  at  maximum  pool  elevation  - 950 
(primary)  at  Elevation  1440 

Total  spillway  capacity  at  maximum  pool  elevation  - 2900  at 
Elevation  1440 

c.  Elevation  (USGS  Datum)  (feet) 

Top  of  dam  - 1440 

Maximum  pool-design  surcharge  - 1436  (emergency  spillway 
crest) 

Full  flood  control  pool  - N/A 
Recreation  pool  (normal  pool)  - 1435 
Spillway  crest  - 1435 

Upstream  portal  invert  diversion  tunnel  - N/A 
Downstream  portal  invert  diversion  tunnel  - N/A 
Streambed  at  center  line  of  dam  - 1375  (estimated) 

Maximum  tailwater  - Unknown 

d.  Reservoir  (feet) 

Length  of  maximum  pool  - 2200  at  Elevation  1440 
Length  of  recreation  pool  (normal  pool)  - 2000  at 
Elevation  1435 

Length  of  flood  control  pool  - N/A 

e.  Storage  (acre-feet) 

Recreation  pool  (normal)  - 1120  at  Elevation  1435 

Flood  control  pool  - N/A 

Design  surcharge  (maximum)  - 1420  at  Elevation  1440 
Top  of  Dam  - 1420  at  Elevation  1440 

f . Reservoir  Surface  (acres) 

Top  of  dam  - 60  (estimated  at  Elevation  1440) 

Maximum  pool  - 45  at  Elevation  1436  (emergency  spillway) 


Flood  control  pool  - N/A 

Recreation  pool  (normal)  - 41  at  Elevation  1435 
Spillway  crest  - 41  at  Elevation  1435 


Type  - Earth 
Length  - 1000  feet 
Height  - 60  feet 
Top  width  - 18  feet 

Side  slopes  - 2H:1V  (upstream);  1.5H:1V  (downstream) 

Zoning  - Unknown 

Impervious  core  - Unknown 

Cutoff  - Unknown 

Grout  curtain  - No 

Diversion  and  Regulating  Tunnel 


Type  - 36-inch-diameter  cast  iron 
Length  - 200+  feet 
Closure  - Valve 

Access  - Valves  at  the  valve  house  near  the  toe  of  the  dam 
Regulating  facilities  - Valve 


Spillwa\ 


Type  - 
Length  - 

Crest  Elevation  - 
Gate  - 

Upstream  channel  - 


Primary 


Ogee  concrete  weir 
25 
1435 
No 
Lake 


Downstream  channel  - Masonry 


Emergency 


Broad-crested  weir 
100 
1436 
No 
Lake 
Masonry 


] 

I 


SECTION 

ENGINEERING 


2 

DATA 


2.1  Design 

a.  Data  Available 

(1)  Hydrology  and  Hydraulics.  No  design  data  were  found  relative 
to  the  hydrology  and  hydraulics  for  the  dam.  A report  prepared  by 
Hazen,  Whipple  and  Fuller  Consulting  Engineers  of  New  York,  New  York, 
dated  May  27,  1921,  summarizes  the  design  capacity  of  the  diversion 
channel. 

(2)  Embankment . Limited  design  drawings  were  available  in  the 
owner's  files. 

(3)  Appurtenant  Structures.  Limited  design  drawings  were  available 
in  the  owner's  files. 

b.  Design  Features 

(1)  Embankment.  A review  of  design  drawings  and  the  correspondence 
files  for  the  dam  show  the  following  main  features  of  the  project: 

a.  As  designed,  the  dam  is  a zoned  embankment 
consisting  of  "select  material"  in  the  upstream 
zone  and  a "coarse  material"  in  the  downstream 
zone  (Plate  3).  An  approximately  20-foot-deep, 

16-foot-wide  "puddle  clay"  cutoff  trench  extends 
along  the  entire  length  of  the  dam  (Plates  3 
and  4) . 

b.  The  embankment  was  designed  to  have  a two  to 
one  (horizontal  to  vertical)  slope  on  the 
upstream  face  and  1.5  to  1 slope  on  the  down- 
stream face  (Plate  4) . Both  the  downstream  and 
the  upstream  faces  were  protected  by  riprap. 

c.  No  reference  to  a subsurface  investigation  was 
found.  A design  drawing  (Plate  4)  indicates 
that  the  cutoff  trench  was  extended  to  the  top 
of  rock  which  is  classified  as  "red  and  gray" 
shale. 

(2)  Appurtenant  Structures.  The  appurtenant  structures  consist 
of  the  uncontrolled  primary  spillways  and  outlet  works  (Plates  5 and  6) . 
The  primary  and  emergency  spillways  for  the  dam  are  located  on  the 
dike  along  the  left  shoreline  of  the  reservoir  that  separates  the 
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diversion  channel  and  the  reservoir.  A 25-foot-wide  ogee  crested  weir 
at  a level  of  five  feet  below  the  crest  of  the  dam  constitutes  the  pri- 
mary spillway  for  the  dam.  A 100-foot-wide,  broad-crested  overflow 
section  which  is  located  immediately  upstream  of  the  primary  spillway 
forms  the  emergency  spillway  for  the  dam.  The  crest  of  the  emergency 
spillway  is  located  at  a level  four  feet  below  the  crest  of  the  dam. 

The  outlet  works  for  the  dam  consist  of  a 36-inch  cast-iron  combined 
blow-off  and  supply  line  located  through  the  embankment  near  the  left 
abutment.  Flow  from  this  pipe  is  controlled  by  two  valves  located  at 
the  toe  of  the  embankment  near  the  left  abutment. 

c.  Design  Data 

(1)  Hydrology  and  Hydraulics.  The  1921  report  by  Hazen  et  al . , 
indicates  that  the  capacity  of  the  primary  and  emergency  spillways  is 
600  cfs  and  1000  cfs,  respectively. 

(2)  Embankment . No  data  are  available  on  the  design  of  the  dam. 

(3)  Appurtenant  Structures.  No  design  data  are  available  on  the 
appurtenant  structures. 

2.2  Construction . Very  limited  information  is  available  on  the 
construction  of  the  dam.  Available  information  indicates  that  Mr.  C.  W. 
Knight,  the  designer  of  the  dam,  supervised  the  construction. 

2.3  Operation.  As  reported  by  the  city  maintenance  personnel,  no  for- 
mal operating  procedures  exist  for  the  dam.  When  inflow  to  the  reser- 
voir exceeds  the  supply  water  take-off,  the  pool  would  normally  be 
maintained  at  the  crest  level  of  the  uncontrolled  primary  spillway. 

The  blow-off  pipe  is  controlled  by  a valve  located  at  the  toe  of  the  dam. 

2.4  Other  Investigations.  Available  information  includes  the  follow- 
ing two  investigation  reports  entitled,  Altoona  Water  Works  Report  on 
Spillway  and  Flood  Channels,  dated  May  27,  1921,  by  Mr.  Allen  Hazen, 
Hazen,  Whipple  and  Fuller  Consulting  Engineers,  New  York,  New  York;  and 
a letter  report  addressed  to  the  Water  Supply  Commission  of  Pennsylvania 
dated  October  4,  1920,  by  Mr.  Arthur  E.  Morgan,  The  Morgan  Engineering 
Company,  Dayton,  Ohio. 

2.5  Evaluation 


a.  Availability.  The  available  information  was  obtained  from 
the  owner's  and  PennDER's  files. 

b.  Adequacy 

(1)  Hydrology  and  Hydraulics.  Available  information  includes  the 
design  capacity  of  the  spillways. 


(2)  Embankment . The  available  information  consist?  of  a limited 
number  of  construction  drawings.  No  quantitative  geotechnical  informa- 
tion is  available  to  aid  in  the  assessment  of  the  adequacy  of  the  design. 

(3)  Appurtenant  Structures.  Very  limited  information  is  avail- 
able on  the  design  of  the  outlet  works.  Plate  6 shows  the  arrangement 
of  the  blow-off  and  the  supply  line  through  the  embankment.  No  infor- 
mation is  available  on  the  structural  details  of  the  pipes  through  the 
embankment,  such  as  whether  concrete  encasement  vas  used. 

c.  Operating  Records.  No  formal  operating  records  are  available. 

d.  Post-Construction  Changes.  Available  information  indicates 
that  the  two  post-construction  changes  were  the  deepening  of  and 
enlargement  of  the  diversion  channel  at  the  entrance  of  the  9-foot 
tunnel  on  the  left  abutment  in  1929  and  construction  of  a new  valve 
chamber  at  the  toe  of  the  dam  during  the  construction  of  the  water 
treatment  plant. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1,  and 
based  on  visual  observations,  the  static  stability  of  the  dam  is  con- 
sidered to  be  adequate.  Therefore,  according  to  the  recommended  criteria 
for  evaluation  of  seismic  stability  of  dams,  the  structure  is  assumed 

to  present  no  hazard  from  earthquakes. 


SECTION  3 
VISUAL  INSPECTION 


3.1  Findings 


a.  General.  The  on-site  inspection  of  Lower  Kittanning  Dam 
consisted  of: 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  the  spillway  and  its 
components,  the  downstream  end  of  the  outlet 
pipe,  and  other  appurtenant  features. 

3.  Observation  of  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  7 and  in  the 
photographs  in  Appendix  C. 

b.  Embankment . The  general  inspection  of  the  embankment  consisted 
of  searching  for  indications  of  structural  distress,  such  as  cracks, 
subsidence,  bulging,  wet  areas,  seeps  and  boils,  and  observing  general 
maintenance  conditions,  vegetative  cover,  erosion,  and  other  surficial 
features. 

1.  A depression  was  observed  on  the  upstream  slope 
of  the  dam  about  300  feet  from  the  left  abutment 
of  the  dam  (Photographs  9 and  10) . Measured  ver- 
tically, the  depression  was  about  18  inches  deep 
at  its  left  extreme  and  gradually  diminished  over 
a distance  of  120  feet  toward  the  right  abutment. 

2.  Four  wet  areas  were  found  on  the  downstream  side 
of  the  dam.  The  first  wet  area  was  located  on 
the  bench  at  the  toe  of  the  dam  near  the  right 
abutment.  Water  was  perched  on  the  bench.  No 
measurable  seepage  was  observed.  The  other  three 
wet  areas  were  located  about  100  feet  downstream 
of  the  toe  of  the  dam.  Plate  7 illustrates 

the  location  of  these  wet  areas. 

c.  Appurtenant  Structures.  The  spillway  structures,  spillway 
crests,  channels,  and  plunge  pool  were  examined  for  deterioration  or 
other  signs  of  distress  and  obstructions  that  would  limit  flow.  In 
general,  the  structures  were  found  to  be  in  fair  condition. 
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The  concrete  in  the  diversion  channel  was  found  to  be  deteriorated 
due  to  action  of  acid  mine  drainage.  However,  the  condition  is  not 
considered  to  be  to  an  extent  that  would  affect  the  structural  perform- 
ance of  the  concrete. 

The  downstream  blow-off  valve  was  operated  by  the  city  personnel  and 
found  to  be  functional. 

d.  Reservoir  Area.  A map  review  indicates  that  the  watershed 
area  is  predominantly  covered  with  woodland,  however,  a minor  portion 
has  been  strip  mined.  A review  of  the  regional  geology  (Appendix  E) 
indicates  that  the  shorelines  are  not  likely  to  be  susceptible  to 
massive  landslides  which  would  affect  the  storage  volume  of  the 
reservoir  or  cause  overtopping  of  the  dam  by  displaced  water. 

e.  Downstream  Channel.  Overflow  from  the  spillways  of  Lower 
Kittanning  Dam  would  directly  discharge  into  the  reservoir  of  Lake 
Altoona  Dam.  Downstream  from  Lake  Altoona  Dam,  the  stream  goes  through 
residential  areas  of  Altoona  and  flows  into  Mill  Run,  three  miles 
downstream  of  Lake  Altoona  Dam  south  of  the  city  limits  of  Altoona. 

3.2  Evaluation.  In  view  of  the  depression  observed  on  the  upstream 
slope  which  is  considered  to  be  a threat  to  the  integrity  of  the  dam, 
the  condition  of  the  dam  is  considered  to  be  poor. 

It  is  considered  that  further  investigation  of  this  condition  is 
required  to  determine  the  cause,  effect  on  the  overall  performance,  and 
extent  of  remedial  measures  required. 

Field  observations  indicated  that  the  flow  through  the  combined 
blow-off  and  supply  line  is  controlled  by  downstream  valves  and  no 
upstream  controls  exist.  It  is  considered  advisable  to  develop  means 
for  at  least  temporarily  blocking  the  upstream  end  of  this  pipe  in 
the  event  it  is  required  to  drain  the  pipe. 
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SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedures.  As  reported  by  the  city  maintenance  personnel, 
no  formal  procedures  exist  for  operating  the  dam.  The  operational 
feature  of  the  dam  which  may  affect  the  safety  of  the  dam  is  the  blow- 
off  pipe  valve,  if  it  is  required  to  lower  the  reservoir. 

The  clearing  of  debris  from  the  spillway  as  required  and  the  continued 
inspection  of  the  facilities  by  the  dam  tender  are  the  principal  main- 
tenance operations  which  would  affect  safety. 

4.2  Maintenance  of  the  Dam.  The  overall  maintenance  conditions  of  the 
dam  are  considered  to  be  good.  Periodic  removal  of  brush  from  the 
downstream  face  of  the  dam  is  required. 

4.3  Maintenance  of  Operating  Facilities.  The  blow-off  valve  located 
at  the  downstream  valve  chamber  was  operated  by  the  city  personnel  and 
observed  to  be  functional.  Visual  observations  indicate  that  the 
operating  equipment  is  in  good  condition. 

4.4  Warning  System.  No  formal  warning  system  exists  for  the  dam. 

The  dam  is  maintained  by  the  city  personnel  operating  from  Altoona, 
about  four  miles  from  the  site.  Telephone  communication  is  available 
from  the  offices  of  the  water  treatment  plant. 

4.5  Evaluation.  The  operational  condition  of  the  dam  is  considered  to 
be  good.  However,  it  is  considered  advisable  to  develop  a means  of 
blocking  the  upstream  end  of  the  blow-off  pipe  in  the  event  it  is 
required  to  repair  the  pipe. 
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SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation 

a.  Design  Data.  Lower  Kit tanning  Dam  has  a direct  watershed  of 
0.35  square  mile  and  also  receives  the  overflow  from  the  primary  spill- 
way of  Upper  Kittanning  Reservoir,  which,  in  turn,  receives  controlled 
inflow  from  a diversion  channel  which  bypasses  both  reservoirs.  The 
diversion  channel  at  Lower  Dam  has  a watershed  of  9.8  square  miles. 

Inflow  into  the  Lower  Kittanning  Dam  would  be  discharged  through  the 
primary  and  emergency  spillways  into  Lake  Altoona.  The  combined  capac- 
ity of  the  spillways  is  estimated  to  be  2900  cfs.  The  next  outflow 
control  section  for  the  dam  is  the  capacity  of  the  spillway  discharge 
channel  (Plate  7),  which  would  receive  flow  both  from  the  spillways  of 
the  dam  and  from  the  diversion  channel  when  the  flow  in  the  diversion 
channel  exceeds  the  capacity  of  the  tunnel  (1300  cfs) . The  capacity  of 
the  spillway  discharge  channel  is  estimated  to  be  6700  cfs  with  no 
freeboard. 

The  full  storage  volume  of  the  upstream  Upper  Kittanning  Dam  is  estimated 
to  be  2',0  acre-feet,  which  is  greater  than  the  surcharge  storage  volume 
of  Lower  Kittanning  Dam  (250  acre-feet).  Therefore,  it  is  estimated 
that  failure  of  the  Upper  Kittanning  Dam  would  result  in  the  overtopping 
of  Lower  Kit tanning  Dam. 

It  is  further  estimated  that  the  failure  of  Lower  Kittanning  Dam  due  to 
overtopping  would  result  in  the  failure  of  the  downstream  Lake  Altoona 
Dam,  and  combined  discharge  might  cause  large  loss  of  life  and  property 
damage  in  Altoona. 

b.  Experience  Data.  Lower  Kittanning  Dam  is  classified  to  be  an 
"intermediate"  size  dam  in  the  "high"  hazard  category.  Under  recom- 
mended criteria  for  evaluating  spillway  capacity,  such  impoundments  are 
required  to  pass  full  PMF. 

The  adequacy  of  the  flood  discharge  capacity  of  the  dam  was  analyzed 
based  on  the  simplified  procedure  provided  by  the  U.S.  Army  Corps  of 
Engineers.  Based  on  this  procedure,  it  was  determined  that  the  PMF 
inflow  hydrograph  will  have  a peak  flow  of  24,000  cfs  and  a total  volume 
of  approximately  14,000  acre-feet.  Since  the  surcharge  storage  volume 
of  the  upstream  reservoir  (70  acre-feet)  is  much  smaller  than  the  total 
volume  of  the  PMF,  the  effect  of  the  upstream  reservoir  in  reducing  the 
peak  flow  rate  is  negligible. 

Review  of  the  hydraulic  features  of  the  dam  indicates  that  two  possible 
control  sections  exist  which  may  determine  the  flood  discharge  capacity 


of  the  reservoir.  One  is  the  combined  capacity  of  the  spillways  to 
discharge  the  flow  entering  Lower  Kittanning  Dam  via  Upper  Kittanning 
Dam.  The  second  is  the  combined  capacity  of  the  spillway  discharge 
channel  and  the  tunnel  to  pass  flow  from  the  diversion  channel  and  the 
overflow  from  the  spillways. 

An  analysis  (Appendix  D)  conducted  assuming  that  overtopping  of  the 
Upper  Kittanning  Dam  would  not  result  in  sudden  failure  indicated  that 
the  flood  discharge  capacity  of  the  dam  would  be  controlled  by  the 
capacity  of  the  spillway  discharge  channel.  For  this  case,  it  was 
determined  that  the  dam  would  pass  33  percent  PMF  with  the  tunnel  fully 
functional  and  28  percent  PMF  if  the  tunnel  is  blocked.  Twenty-eight 
percent  PMF  corresponds  to  the  spillway  capacity  of  the  upstream 
reservoir. 

c.  Visual  Observations.  Visual  observations  indicate  that  the 
nine-foot  tunnel  on  the  diversion  channel  is  likely  to  be  blocked  by 
debris  in  the  event  of  a major  flood. 

d.  Overtopping  Potential.  As  stated  above,  the  dam  will  be 
overtopped  during  a flood  whose  magnitude  exceeds  28  percent  PMF . 

e.  Spillway  Capacity.  As  previously  stated,  the  capacity  of 
the  spillway  is  less  than  50  percent  PMF.  It  is  estimated  that  over- 
topping of  the  dam  would  result  in  failure  of  the  dam  and  downstream 
damage  potential  would  significantly  increase  compared  to  that  which 
would  exist  just  before  overtopping  failure. 

Based  on  the  above  results,  the  spillway  is  classified  to  be 
"seriously  inadequate"  according  to  the  recommended  criteria. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  As  discussed  in  Section  3,  a depression 
observed  on  the  upstream  slope  of  the  dam  is  considered  to  require 
further  investigation  as  to  the  affect  of  this  condition  on  the  overall 
performance  of  the  embankment.  The  appearance  of  the  depression  sug- 
gests either  an  upstream  slope  failure  or  a sinkhole  developing  on  the 
upstream  slope.  Therefore,  further  investigation  should  evaluate  both 
seepage  through  the  embankment  and  structural  integrity  of  the 
embankment . 

b . Design  and  Construction  Data 

(1)  Embankment . The  dam  was  designed  at  a time  (1892-1898) 
when  limited  understanding  of  the  geotechnical  behavior  of  earth 
structures  existed.  Consequently,  the  available  design  and  construc- 
tion information  includes  no  quantitative  data  to  aid  in  the  assessment 
of  embankment  stability. 

(2)  Appurtenant  Structures.  No  information  is  available  on  the 
structural  design  of  the  outlet  works. 

c.  Operating  Records.  The  structural  stability  of  the  dam  is 
not  considered  to  be  affected  by  the  operational  features  of  the  dam. 

d.  Post-Construction  Changes.  No  post-construction  changes  were 
reported  that  would  significantly  affect  the  stability  of  the 
embankment . 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Assessment . In  view  of  the  depression  observed  on  the 
upstream  slope  of  the  dam  which  is  considered  to  be  a potential  threat 
to  the  integrity  of  the  embankment,  the  condition  of  Lower  Kittanning 
Dam  is  assessed  to  be  poor. 

Immediate  further  investigation  of  this  condition  as  it  might  affect 
seepage  through  the  embankment  and  stability  of  the  embankment  should 
be  undertaken.  In  the  interim,  the  lake  level  should  be  maintained  at 
a level  not  higher  than  15  feet  below  the  crest  of  the  dam. 

The  spillway  was  considered  to  be  "seriously  inadequate"  because  its 
capacity  (28  percent  PMF)  is  less  than  50  percent  PMF  and  because  it 
is  estimated  that  overtopping  of  the  embankment  would  result  in 
failure,  significantly  increasing  the  hazard  potential  which  existed 
just  prior  to  overtopping. 

b.  Adequacy  of  Information.  The  available  information  in  con- 
junction with  visual  observations  and  previous  experience  of  the 
inspectors  are  considered  to  be  sufficient  to  make  a reasonable  assess- 
ment of  the  dam. 

c.  Urgency.  Further  evaluation  of  the  effect  of  the  observed 
depression  on  the  integrity  of  the  embankment  and  more  detailed  evalu- 
ation of  the  spillway  should  be  made  immediately  and  other  recom- 
mendations below  should  be  implemented  as  soon  as  practicable  or  on  a 
continuing  basis. 

d.  Necessity  for  Further  Investigation.  The  effect  of  the 
upstream  slope  depression  on  the  integrity  of  the  embankment  and  spill- 
way is  considered  to  require  immediate  further  investigation. 

7.2  Recommendations/Remedial  Measures 


1.  It  is  recommended  that  the  effect  of  the 

depression  on  stability  and  seepage  through 
the  embankment  should  be  investigated  by  a 
professional  geotechnical  engineer. 

The  lake  level  should  be  maintained  at  a level 
not  higher  than  15  feet  below  the  crest  of  the 
dam  until  further  investigation  is  undertaken 
and  appropriate  repairs  completed. 
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2.  In  view  of  the  "seriously  inadequate"  spillway 
capacity,  the  owner  should  initiate  additional 
hydrology  and  hydraulic  studies  to  more 
accurately  ascertain  the  spillway  capacity  and 
to  determine  the  nature  and  extent  of  remedial 
measures  required  to  increase  the  spillway 
capacity. 

3.  It  is  recommended  that  the  owner  should  pro- 
vide around-the-clock  surveillance  during 
unusually  heavy  runoff  and  develop  a formal 
warning  system  to  alert  the  downstream  resi- 
dents in  the  event  of  an  emergency. 

4.  Flow  through  the  reservoir  outlet  pipe  is 
controlled  by  downstream  valves.  It  is  con- 
sidered advisable  for  the  owner  to  develop  means 
for  at  least  temporarily  blocking  the  upstream 
end  of  this  pipe. 

5.  It  is  recommended  that  the  owner  be  advised 
that  the  dam  and  appurtenant  structures  should 
be  inspected  regularly  and  necessary  maintenance 
should  be  performed. 
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DESCRIPTION 


Crest  (looking  north). 

Spillway  chute. 

Spillway  crest.  Reservoir  spillway 
discharge  channel  (right) , diversion 
overflow  (middle) , diversion  tunnel 
entrance  (left). 

Diversion  channel  (note  acid  mine 
drainage) . 

Diversion  tunnel. 

Spillway  discharge  channel  (blow-off 
pipe  valve  chamber  right  of  channel) . 

Blow-off  pipe  valve. 

Downstream:  water  treatment  plant  in 
foreground.  Lake  Altoona  Dam  in 
background . 

Depression  on  upstream  face. 

Depression  on  upstream  face  (closeup) . 
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channel  (r  i >;ht)  . diversion  overflow  (middle) 
diversion  tnnm  I enti  nice  (lc(t). 
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Photograph  No.  10 

Depression  on  upstream  face  (closeup) . 
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The  Lower  Kittanning  Dam  and  reservoir  are  located  on  strata  of  the 
Devonian  Age  Catskill  Red  Beds.  The  dam  is  situated  in  the  small  valley 
of  Burgoon  Run.  The  flat,  wide  bottom  of  the  run,  as  well  as  the 
presence  of  streams  at  right  angles  to  it,  indicate  a series  of  inter- 
bedded  resistant  and  less  resistant  rock  layers,  with  erosion  occurring 
laterally  when  a more  resistant  rock  layer  is  encountered.  The  rock 
consists  of  reddish-brown  interbedded  sandstone  and  claystone.  The 
sandstone  layers  are  two  to  four  feet  thick,  hard  and  contain  a 
joint  spacing  on  the  order  of  three  or  more  feet.  The  interbedded 
claystone  ranges  in  thickness  from  a few  inches  to  several  feet  and 
is  highly  fractured.  This  "pencil  fracturing"  forms  rock  fragments 
resembling  pencils  approximately  1/8  inch  in  diameter  and  1/4  to 
1/2  inch  long. 

The  beds  strike  N20E  to  N30E  with  a dip  of  15  to  20  degrees  to  the 
northwest.  The  joints  are  nearly  vertical  and  trend  approximately 
N60W,  N40W  and  N30E. 

The  north  slope  of  the  reservoir  is  moderately  steep,  while  the  south 
slope  is  very  gentle.  The  slope  is  hummocky  and  no  rock  outcrops 
were  observed.  The  terrain  has  characteristics  of  landslide  terrain, 
although  no  evidence  of  recent  activity  was  observed. 


